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Abstract-The purpose of this study is to classify the use of 
intelligent Syaritar system, methods for the detection of illegal 
logging and changes in forest area in the water sed. The research 
of intelligent hybrid system methods simulate Syaritar to know 
and analyze the logging on a sample image of the area of 
protected forest in the Jeneberang basin river by using sample 
image pair years 2007 to 2009. On the methods off intelligent 
system is an digital image, then cropped and will be classified in 
order to obtain a picture of the two parts of the forest area and 
the area is not a forest. Futher input parameter in the form of 
finding the average value of R (Red), G ( Green), and B (Blue) for 
each sample pair the image of the beginning and end. This 
parameter will be the input for a method of intelligent system. 
Intelligent system method Discrete Cosine Transform (DCT), 
Hidden Markov Model (HMM), and Syaritar, obtain the optimal 
method, the result of the optimization of the method of the 
intelligent system are the results obtained and has been tested 
interested area on watershed Jeneberang (DAS). 
The amount of training data used is the image of many data 
and test data used as the data obtained from either Google Earth 
or from Landsat imagery. Hybrid intelligent systems DCT HMM 
method ( Syaritar) was able to identify and detect illegal logging 
in the region of protected forest area in particular the 
Jeneberang basin river with accuracy rate up to 90%. The result 
of the system classification of the vegetation index coverage area 
within the watershed has an area of the Jeneberang 79.250,28 Ha. 
To be aware of indications of illegal logging in the watershed, 
then Jeneberang overage done the process of calculating the 
value ofNDVI in the forest area ofDAS Jeneberang 
Keywords: ArcGIS, Vegetation, NDVI, DAS, Illegal logging, 
Landsat, Syaritar 
I. INTRODUCTION 
Along with the development of an increasing population 
the need of land for residential and agricultural land and 
plantation is felt increasing anyway. It also results in the 
occurrence of land conversion, both form fannland to 
residential area as well as from land forests into plantations 
and farms. With the shift in land use and vegetation closing 
condition in each class of land use will also change. 
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Various activities around the watershed Jeneberang (DAS) 
has changed the conditions of land use vegetation index that 
exist around the area. These phenomena regularly and 
integrated handling of various aspects related to the 
management of DAS Jeneberang. 
Identification of land use in the vicinity of DAS 
Jeneberang Important done to know whether land uses 
conducted by the human activities in accordance with potential 
or power support and also to find out how much land uses that 
occur. Integration of remote sensing technology is a fonn of 
potential referral function in the preparation of land use. The 
basic land use could be developed for a wide range of research 
interest, planning and development of the region. 
Utilization technology of geographic information system 
(GIS) and remote sensing is one way that can be used to detect 
land use change from year to year, quickly and accurately so 
as to generate information about the distribution or distribution 
of land use and vegetation closing level in each land use 
around the Jeneberang watershed. 
In the last decade, the issue of forest damage on Indonesia 
quite interesting national and international public attention and 
has raised awareness and spirit to many among the public of 
the importance of setting and restore the quality of forest 
Indonesia. The destruction of forest has been convicted in the 
community as the cause of the occurrence of natural disasters 
in the fonn of floods and landslides in the rainy season and 
drought in the dry season, as well as climate change and global 
warming even internationally makes Indonesia forest 
degradation issues as an important part of the negotiations in 
the framework of multilateral or bilateral cooperation 
development. 
II. SY ARIT AR METHOD 
In the method syaritar, the groove of making illegal logging 
detection system is divided into stages, the stages of 
manufacture of preprocessing stage is the stage of the decision 
or determination of the image that will be used and 
manufacture of the system, syaritar method which used as a 
logging detection created and trained to data obtained from the 
previous phase. System testing phase to test how big the 
accuracy of syaritar method in detecting illegal logging 
ISBN: 978-1-4799-6726-1 
2014 Makassar International Conference on Electrical Engineering and Infonnatics (MICEEI) 
Makassar Golden Hotel, Makassar, South Sulawesi, Indonesia 
26-30 November 2014 
III. THE CREATION OF TERRITORIAL 
IDENTIFICATION SYSTEM IN MAT LAB USING THE 
METHOD SYARITAR 
A. Cutting Pictures Image 
Cutting images or image cropping is a process to clean the 
sides of the image to fix orreframing a digital image or image 
[6]. These cuts are necessary to eliminate parts of the right 
side and bottom of a digital image that contains information 
derived from Google Earth. 
Figure 1 below is an image of the cutting results by using 
commands in Mat lab: 
Figure 1. Sample Image after cropping [14] 
B. Classification 
The classification was intended to distinguish between 
areas of forest to non-forest area so there happen error 
identification results [6]. Program classifications retrieved from 
programs that have been created previously by Safaruddin A. 
Prasad for classifying into seven sections on satellite imagery, 
and on this identification system is used to classify into two 
parts of the sample image using Mat lab i.e. non area of forests 
and areas of forest. 
The classification was intended to dispose of component 
bands R (red) from the input image. An RGB image actually 
consists of 3 color bands of the R (red), G (green), and 
B(blue). The process of classification by removing Bands R 
(red) to simplify the calculation of the average (mean) that 
later became the input to the system Syaritar to be made. 
Figure 2a is the initial image prior to classification 
process where the R band is still contained in the image. 
Figure 2b is a classification process results image by removing 
the R band in the image (level R 
= 
0). 
(a) 
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(b) 
Figure 2.(a) Sample of the image prior to Classification (b) 
Sample Image after Classification 
C. The RGB Components 
Features images generally consists of visual and semantics 
(textual). Visual feature is a feature that is found in the image 
itself. Visual feature is divided into two General and 
specialized. General visual content including color, shape, 
texture, and spatial relationships. Domain specific content 
such as a human face. Semantic content is the addition of a 
textual description based on image feature extraction. 
This research used in the extraction of color as a feature of 
the research that has been done before [6], in particular RGB 
color feature extraction on the image. An RGB image actually 
consists of 3 color bands of the R (red), G (green), and B 
(blue). Green color on the sample image classification result is 
a combination of the color features of R with level 0, G color 
with the color level 50, and B color with level 40. The black 
color on the sample image classification result is a 
combination of the color features of R with level 0, G color 
with color Odan level B level with color 0. Level R color on 
the color green and black on the sample image has the same 
value that is 0, then the value of the average R for each sample 
image would be the same i.e. 0.3119754. All the sample 
images will result in average value of R are the same then the 
system will simply use the average value of the G and B as a 
parameter input for the system due to the use of the average 
value of R will not affect the results and will only add to the 
length of time for the system to do further training, will be 
explained. 
D. Training data and data test 
The training Data used on this identification system by 
as much as 9 data consists of 3data logging, reforestation and 
3 data 3 data anyway. This trainer has 1 Data input and output 
data 1. The value of this output is the pair of data input values 
for the trainer, so that the process of training systems will read 
the input-output pattern and produce a new membership 
function parameters. 
Test Data used on this identification system by as much 
as 30 data consisting of 30pairs of start and end of test data. 
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From 30 data tested, 24 of them is data logging takes place 6 
remaining data liardan is not happening logging obtained from 
previous studies [6]. 
E. Modelling System Syaritar 
Modelling system Syaritar look at Figure 3. 
Mulai 
Penentuan Parameter 
(Pohon, Tanah, Semak) �--..., 
Full-Image Verification 
Process 
Selesai 
Figure 3. Making Flowchart system DCT_HMM 
Figure 3 is a Flowchart for a process of making image 
systems beginning with data in the form of training load image 
(picture) from the previous stage, and then is done setting the 
determination of parameters to determine what variables are 
used to detect illegal logging, in this case taken variables a, b, 
c. Subsequent systems do Train Image, a Sub-Image 
Verification Process and Full-Image Verification Process. 
Epoch is a time cycle of learning. Error is the error rate to 
be achieved on the system. And the step size is the size of steps 
to accelerate convergence. The system will stop the process of 
training in a number of epoch has been reached or error values 
were in accordance with the desired [6]. 
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After the trammg run, then the membership function 
parameters that are the result of learning from Syaritar will be 
saved with the name grouped fis. fis which will then be used 
in the process of testing. 
IV. ANALYSIS OF CHANGE OF THE 
IDENTIFICATION SYSTEM USING THE METHOD 
SYARITAR 
Data training in this system in the form of a matrix with 1 
input and 1 output. Training Data is contained the composition 
of the various possibilities, for example if the difference is 0 
then change O. After entering training data into the Syaritar 
GUI, then load the file previously created FIS as the input of 
the system Syaritar. This system is ready to perform training. 
The process of testing is done to correct the value of 
training data that has been created with the learning outcomes 
of previous training process. If the results of the training that is 
done has the root mean squared error (RMSE) is small, then 
the input data and the training results would be the same. 
RMSE values used to be one of the criteria for a learning 
system to stop learning. In addition, the RMSE values can also 
be used as a criterion for the epoch number system to stop 
learning. RMSE is the level of system output values error 
learning to value output data pairs of trainers or in other words 
the RMSE is the difference between the desired output and the 
actual output [6]. 
In the process of training, the system of making rules or 
rules automatically from the fuzzy input data and the trainer 
has been included. Rules are used as a method of decision 
making to determine the output based on the input that has 
been created next. 
From training process also generated structure of neurons 
describing the process of Division of the input in the form of 
inputs input 1 into mf 3 mf input which divides the input into 
3 namely fixed, increase and decrease. The next input mf is 
made of the rule as a decision making to be the output of the 
system. The following images of neurons of the system are 
made. 
To see the relationship between the input and output of the 
system is made visible from the surface the learning outcomes 
that have been exercised. The surface can be inferred from the 
existence of a value between 0 and-O.l and O.l-tolerance as 
the numbers of entries due to the difference in value by a small 
amount can be tolerable be no change. 
V. ANALYSIS OF THE LEVEL OF ACCURACY OF 
THE SYSTEM 
Calculation of the accuracy of the system can be based on 
a comparison with the results of the validation of the detection 
system. 
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Quantity ,of.correct te st data 
Aocmacy = . . . X 100% 
Quantltyo f :ill t'e'.st data 
27 
-.dOO% = 90% 
30 
The success rate of the system that has been created can be 
calculated with an error identification process because of lack 
of training data entered so that failure in the process of 
identification. The training Data to be input to the system must 
also have a good pair of output pattern so that the system can 
recognize the pattern of input-output properly. The output 
value of the grant for each input must be done carefully so as 
not to place an input-output pattern of mistakes that can lead 
to increased error rate. Errors often occur due to error 
identification process between the existence of illegal logging 
and reforestation in the region 1, there is a section of forest 
that is experiencing illegal logging and there are parts of the 
forest that are experiencing growth so that the difference 
between the start and end of an image does not correspond to 
reality. Test Data here is derived from previous studies [61. 
Research on the identification system has a pair of input­
output pattern pretty well because 90% of the test data can be 
identified and 3 unidentified data properly due to lack of 
training data for the image of the sample as well as the criteria 
of greening and logging in one area. 
With the level of accuracy of the system was satisfactory, 
i.e. 90%, the method Syaritar can be said that this method can 
be used as well as possible to identify changes in the region by 
using digital image obtained from Google Earth. This system 
still could be developed so that the system can be made into 
the final process of the ArcGIS system have been made. 
Digital image where data from Google Earth comes from the 
DAS Jeneberang so that changes to the vegetation levels 
detected in the ArcGIS software can be verified using Google 
earth imagery so that vegetation change can be detected with 
better resolution because of Google earth better than Landsat 7 
as input from process on ArcGIS. This was done because of 
the difficulty of getting a notable for its spatial resolution 
satellite imagery better or close to resolution imagery of 
Google earth. 
VI. CONCLUSION 
Syaritar method can be used to identify areas of change by 
using the difference between the fmal and initial value for GB, 
can also be used to identify the value of area changes the 
accuracy achieved 90%. 
148 
REFERENCES 
[1] Addy Suyatno, 2011, Sistem Penilaian Resiko Tingkat Bahaya 
Kebakaran Hutan Berbasis Jaringan Syaraf Tiruan, semnasrF2011, 
UPN "Veteran" Yogyakarta, 2 July 2011, TSSN: 1979-2328 
[2] Agus Buono, Marimin, Diana PutTi, 2004, Klasifikasi Penutup dan 
Penggunaan Lahan pada Multispectrallmage dari Landsat Thematic 
Mapper Menggunakan Probabilistic Neural Network,Jurnal T1miah -
Ilmu Komputer, Vol. 2 No. 2, Nopember 2004: pp. 1-13 
[3] c.c. Yang, S.O. Prasher, J. A. Landry, H.S. Ramaswamy, and 
A.Ditommaso, 2000, Application of Artificial Neural Networksin image 
recognition and classification of crop and weeds, Canadian 
AgricultuTal Engineering, Vol. 42, No.3: pp. 147-152. 
[4] Damir Klobucar, Renata Pernar, Sven Loncaric, Mako Subasic, Ante 
Seletkovic, Mario Ancic, 2010, Detecting Forest Damage in Cir Aerial 
Photographs Using a Neural Network, Original scientific paper -
Izvorni znanstveni, Croat. j. for. eng. 31 (2010)2: pp 157-163. 
[5] Danneberg, Roger. B., et ai, 2007. A comparative evaluation of search 
techniques for query-by-humming using the MUSART testbed. Journal 
of the American Society for information Science and Technology, vol. 
58, no. 2, pp.687-701, diakses Januari 15, 2011 dari 
htto:l/citeseeTx.ist.psu.edu/viewdoc/download?doi= 10.1.1.70.4028&rep 
=rep I &type=pdf 
[6] Dickerson, Kyle Britton, 2009, Musical query-by-content using 
self- organizing maps. Thesis. Brigham Young University. diakses 
November 2010 dari 
http://contentdm.lib.byu.edulETD/image/etd2995.pdf 
[7] Harintaka, Imam Baskoro., 2006, Kajian Pemanfaatan Jaringan Syaraf 
Tiruan untuk Klasifikasi Jenis Tanaman Pertanian Foto Udara Format 
Kecil, Media Teknik No.4 Tahun XXVlll Edisi Nopember 2006, 
No.lSSN: 0216- 3012: pp. 3-10. 
[8] I Nengah Surati Jaya, 2005, Teknik Mendeteksi Laban Longsor 
Menggunakan Citra SPOT Multiwaktu: Studi Kasus di Teradomari, 
Tochio dan Shitada Mura, Niigata, Jepang (Landslide Detection 
Technique using Multidate SPOT imageries: A Case Study in 
Teradomari, Tochio and Shitada Mura, Niigata, Japan), JUlllal 
Manajelllen Hutan Tropika Vol. X No. 1: pp. 31-48 
[9] Kusuma, Wahyu & Trwan Arifin, 2006, Analisis penyamaan pitch 
interval sinyal melodi senandung untuk pencarian lagu. Seminar 
T1miah Nasional Komputer dan Sistem Inteligen (KOMMTT 2006). 
diakses Januari 2011, 
http://repositOIy.gunadarma.ac.id:8000/Representasi Chord Wahvu 
Kusuma dkk edit 835.pdf 
[10] Muller, Meinard., 2007, Information retrieval for music and motion. 
Berlin:Springer. 
[ II] N.Mokhtar, H. Arof and M. Twahashi, 2010, One Dimensional image 
processing for eye tracking using derivative Dynamic Time Warping, 
(Full length Research paper), Scientific Research and Essay, VoI.5(19): 
pp 2947-2955, 4 October 2010, !SSN: 1992-2248@2010 Academic 
Joulllais. 
[12] Santosh K. C., 2010, Use of Dynamic Time Warping for object shape 
classification Through Signature, Kathmandu University, Journal of 
Science, Engineering and Technology, Vol. 6 No.1, March 2010: 33-49 
[13] Somya Adwan, Hamzah Arof, 2011, Dynamic Time Warping Approach 
Toward Face Patterns Detection, International Journal of Academic 
Research, vol.3 No.1, January 2011, pali 1 
[14] Syafruddin Syarif, Pingkan W., Trimurti F. R., Ady W. Paundu, 2011, 
Pemanfaatan Adaptive Neuro Fuz::y in.forence System Untuk Identifikasi 
Penebangan Liar, pp. 245-252, Prosiding Konferensi Nasional Forum 
Teknik Elektro Indonesia (FORTE!) 2011 
[15] Syafruddin Syarif, Nadjamuddin Harun, Muhammad Tola, M. Wihardi 
Tjaronge, Detection System of Jllegal Logging Image Using Matching 
Process with Discrete Cosine Traniform, Intelllational JOUll1a1 of 
Computational Engineering Research (IJCER), Volume 03, Issue 6, June, 
2013, pp. 57-62. 
[16] Syafruddin Syarif, Nadjamuddin Harun, MuhalTunad Tola, Indrabayu, 
Rivanto Parung, Dionasius K. Dor., illegal Logging Detection With Neural 
Network BackprofX1gation Model, Proceedings of The 3,d Makassar 
International Conference on Electrical Engineering and Informatics, 
MICEE!, Indonesia, 2012, pp.225-230. 
ISBN: 978-1-4799-6726-1 
2014 Makassar International Conference on Electrical Engineering and Infonnatics (MICEEI) 
Makassar Golden Hotel, Makassar, South Sulawesi, Indonesia 
26-30 November 2014 
[17] Rabmi,Julia.2009.Hubungan kerapatan tajuk dan penggunaan laban 
berdasarkan analisis citra satelit dan sistem infOlmasi geografis di 
taman nasional gunung leutser. 
http://repository.usu.ac.idlbitstreamlI234567891763 7/1/09E02718 .pdf 
[18] Wiweka dan Wawan Setiawan, 2005, Pengembangan Model 
Multinomial Neural Network Dalam Konteks Klasifikasi Penutup 
Lahan, Pertemuan Ilmiab Tahunan MAPIN XIV - Pemanfaatan Efektif 
Penginderaan Jauh untuk Peningkatan Kesejahteraan Bangsa, ITS. 
[19] Yacouba DiaUo, Guangdao Hu, Xingping Wen, 2009, Aplications of 
Remote Sensing in land use/land cover Change Detection in Puer and 
149 
Simao Counties, Yunnan Province, Journal of American Science, 5(4), 
157-166. http;//www.americanscience.org 
[20] Yusran, 2010, Evaluasi Kebijakan Kehutanan Nasional dan 
Implikasinya Terhadap Kelestarian Sumberdaya Hutan, Pidato 
Penerimaan labatan Guru Besar dalam Bidang Kebijakan dan 
Perundang - undangan Kehutanan, pada Fakultas Kehutanan 
Universitas Hasanuddin. 
ISBN: 978-1-4799-6726-1 
